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(54) METHOD OF DETECTION/DETERMINATION FOR EUBACTERIA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for rapidly detecting/determining all the microbial species belonging to 
eubacteria. 

SOLUTION: This method is a method for detecting/determining only specific species in various eubacteria groups and 
includes the following steps: (1) a polymerase chain reaction which uses a probe obtained by adding a fluorescent 
pigment to an oligonucleotide containing the sequence of 104th to 126th from the sense side of a DNA sequence 
encoding 16S rRNA in eubacteria on the numbering of the DNA sequence encoding 16S rRNA in Escherichia coli or its 
complementary sequence and a primer designed on the basis of a variation domain sequence present in the upstream 
and downstream sides of the above probe; and (2) a measurement for fluorescence intensity on the fluorescence 
wavelength of the changed probe. 
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* notices * 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] In numbering of the DNA array which are detection and the approach of carrying out a quantum only about the specific kind 
in various eubacterium groups, and carries out the code of the 16SrRNA(s) of the following step:(l) Escherichia coli (Escherichia coli) 
The probe which added the fluorochrome to the oligonucleotide which counts from the sense side of DNA which carries out the code 
of the 16SrRNA(s) of an eubacterium, and includes the 104th to the 126th array, or its complementary sequence, Said approach 
containing measurement; of the fluorescence intensity in the fluorescence wavelength of the probe which carried out polymerase chain 
reaction; using the primer designed based on the array of the fluctuation field which exists in the upstream and the downstream of the 
above-mentioned probe, and (2) change. 

[Claim 2] The approach according to claim 1 the aforementioned specific kinds are a bacillus (Bacillus) group, a Staphylococcus 
(Staphylococcus) group, and the bacteria of the close relationship group, and the aforementioned oligonucleotide includesthe array of 
a publication in the array number 1 . 
[Claim 3] An oligonucleotide given in the array number 1 . 

[Claim 4] The probe reagent containing an oligonucleotide according to claim 3 used for an approach according to claim 2. 
[Claim 5] The approach according to claim 1 the aforementioned specific kinds are a BUREBI bacillus (Brevibacillus) group, a 
PAENI bacillus (Paenibacillus) group, and the bacteria of the close relationship group, and the aforementioned oligonucleotide 
includes the array of a publication in the array number 2. 
[Claim 6] An oligonucleotide given in the array number 2. 

[Claim 7] The probe reagent containing an oligonucleotide according to claim 6 used for an approach according to claim 5. 

[Claim 8] The approach according to claim 1 the aforementioned specific kinds are an Actinobacillus (Actinobacillus) group and the 

bacteria of the close relationship group, and the aforementioned oligonucleotide includes the array of a publication in the array number 

3. 

[Claim 9] An oligonucleotide given in the array number 3. 

[Claim 10] The probe reagent containing an oligonucleotide according to claim 9 used for an approach according to claim 8. 
[Claim 1 1] The approach according to claim 1 the aforementioned specific kinds are the bacteria of the Mycobacterium 
(Mycobacterium) group, the Corynebacterium (Corynebacterium) group, an actinomyces (Actinomyces), a streptomyces 
(Streptomyces), Rhodococcus (Rhodococcus), and its close relationship group, and the aforementioned oligonucleotide includes the 
array of a publication in the array number 4. 
[Claim 12] An oligonucleotide given in the array number 4. 

[Claim 13] The probe reagent containing an oligonucleotide according to claim 12 used for an approach according to claim 1 1 . 
[Claim 14] The approach according to claim 1 the aforementioned specific kinds are a Legionella (Legionella) group and the bacteria 
of the close relationship group, and the aforementioned oligonucleotide includes the array of a publication in the array number 5. 
[Claim 15] An oligonucleotide given in the array number 5. 

[Claim 16] The probe reagent containing an oligonucleotide according to claim 15 used for an approach according to claim 14. 
[Claim 17] The approach according to claim 1 are the bacteria of the close relationship group, and the aforementioned oligonucleotide 
includes an array given in the array number 6 in the bacteria and Escherichia coli (Escherichia coli) list of the Pseudomonas 
(Pseudomonas) group whose aforementioned specific kind is the cause bacillus of septicemia, a Staphylococcus (Staphylococcus) 
group, and a klebsiella (Klebsiella) group. 
[Claim 1 8] An oligonucleotide given in the array number 6. 

[Claim 19] The probe reagent containing an oligonucleotide according to claim 18 used for an approach according to claim 17. 
[Claim 20] The aforementioned specific kind An acetobacter (Acetobacter) group, The Agrobacterium (Agrobacterium) group, a 
BURADEHIDOBIUMU (Bradyrhizobium) group, The Caulobacter (Caulobacter) group, the Gluconobacter (Gluconobacter) group, 
They are the bacteria belonging to alpha group of purple nonsulfur bacteria (Proteobacteria), such as a Paracoccus (Paracoccus) group 
and a rhizobium (Rhizsobium) group. And the approach according to claim 1 the aforementioned oligonucleotide includes the array of 
a publication in the array number 7. 

[Claim 21] An oligonucleotide given in the array number 7. 

[Claim 22] The probe reagent containing an oligonucleotide according to claim 21 used for an approach according to claim 20. 
[Claim 23] The approach according to claim 1 the aforementioned specific kinds are the bacteria belonging to beta group of purple 
nonsulfur bacteria (Proteobacteria), such as an alkali gene (Alcaligenes) group, a BORUDETORA (Bordetella) group, a sphaerotilus 
(Sphaerotilus) group, and a SUPIRIRAMU (Spirillum) group, and the aforementioned oligonucleotide includes the array of a 
publication in the array number 8. 

[Claim 24] An oligonucleotide given in the array number 8. 

[Claim 25] The probe reagent containing an oligonucleotide according to claim 23 used for an approach according to claim 23. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the probe which uses the various eubacteia by polymerase chain 
reaction (it abbreviates to PCR hereafter) for detection, the approach of carrying out a quantum, and the approach concerned. 
Detection and the quantum of various kinds of microorganisms are performed in other fields including the medical field. Especially 
detection and the quantum of the bacteria which cause infectious diseases, such as tuberculosis and septicemia, are important. This 
invention relates to the detection and the quantum approach using the probe for detection and the quantum of the various eubacteia 
containing the bacteria which cause an infectious disease, and the probe concerned. 
[0002] 

[Description of the Prior Art] Generally various things, such as an approach using separation by the selective medium, growth by the 
growth medium, microscope observation, or immunological reactivity, are used for detection and identification of bacteria. Actuation 
of these detection / identification approaches needs great time amount and skill. Although the need for skillful fell by development of 
the kit which specifies a strain based on chemical description, the problem which culture takes time amount is not yet solved. 
[0003] In recent years, the technique of detecting and identifying the bacillus concerned by making the gene of various bacteria into a 
target was developed. By this technique, large time amount compaction is possible in detection and identification of a bacillus. The 
examples of such a gene are 16S RIBOSOMARU gene (it abbreviates to 1 6SrRN A array hereafter) indicated in patent No. 2552787, 
JP,5-78319,B, JP,8-297,A, and JP,10-191982,A, and a heat shock protein specific to a bacillus indicated during patent No. 2540023. 
[0004] Although the primer which detects Mycobacterium is offered, there are also many the classes and, as for patent No. 2540023, 
the quantitative analysis of them is impossible. It is the approach prepare a magnification fragment in patent No. 2552787 using a 
specific primer to the Mycobacterium bacteria, and concomitant use with restriction enzyme processing and hybridization of a probe 
detects only a tubercule-bacillus group. Although this approach enables detection of a tubercule-bacillus group, it does not have 
quantum nature and can offer only inadequate information. JP,10-191982,A is indicating the approach of detecting legionella bacteria, 
to legionella bacteria with the specific probe (numbering of a base sequence 871-890 and an Escherichia coli 16SrRNA array). 
Although legionella bacteria is detectable by this approach with hybridization, since it is easy to be influenced of a background, 
sensibility is low. Although JP,8-297,A is indicating the oligonucleotide primer for detecting a nucleic-acid target sequence 
characteristic of an eubacterium by PCR or chain permutation magnification (solvent deasphalting), it cannot perform species-specific 
detection by this approach. As mentioned above, although various techniques of detecting a specific bacillus, a specific eubacterium, 
etc. have been established, neither of these techniques can carry out the quantum of the specific bacillus quickly, furthermore, the time 
of carrying out the quantum of the specific bacillus - a bacillus - although a specific probe may be used - such a bacillus specific 
probe - the singularity — therefore, since there is no versatility, in order to carry out the quantum of the various bacilli, there is a 
problem that various probes are needed. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem of the invention in this application is establishing quickly detection 
and the technique which carries out a quantum for all the strains belonging to an eubacterium, and is designing the high probe of 
versatility between the strains concerned in a comparatively highly preservable field between the strains inserted into the fluctuation 
field which can design a strain specific primer especially based on it. And it is also the technical problem of this invention to perform 
detection and the quantum of a specific bacillus quickly by performing quantitive PCR using the high probe of the versatility which 
starts a specific primer and the specific invention in this application for every strain. 
[0006] 

[Means for Solving the Problem] The invention in this application is detection and the approach of carrying out a quantum only about 
the specific kind in various eubacterium groups. In numbering of the DNA array which carries out the code of the 16SrRNA(s) of the 
following step:(l) Escherichia coli (Escherichia coli) The probe which added the fluorochrome to the oligonucleotide which counts 
from the sense side of the DNA array which carries out the code of the 16SrRNA(s) of an eubacterium, and includes the 1 04th to the 
1 26th array, or its complementary sequence, Said approach containing measurement; of the fluorescence intensity in the fluorescence 
wavelength of the probe which carried out polymerase chain reaction; using the primer designed based on the array of the fluctuation 
field which exists in the upstream and the downstream of the above-mentioned probe, and (2) change is offered. 
[0007] the voice of 1 of the invention in this application — it sets like, and the aforementioned specific kinds are a bacillus (Bacillus) 
group, a Staphylococcus (Staphylococcus) group, and the bacteria of the close relationship group, and said approach the 
aforementioned oligonucleotide includes the array of a publication in the array number 1 is offered. Moreover, the probe reagent 
containing said oligonucleotide used for an oligonucleotide given in the array number 1 and said approach is also offered. 
[0008] A probe including the array shown in the array number 1 can be hybridized in 16SrRNA array of the bacteria of Bacillus or a 
Staphylococcus group. Perform PCR using the primer designed based on the array of the fluctuation field which exists in the upstream 
and the downstream of the above-mentioned probe, and by measuring fluorescence intensity in the fluorescence wavelength of the 
probe which changed Further all the strains of Bacillus and a Staphylococcus group in a detail The following strains For example, 
detection, rbacillus ARUKARO philus which can carry out a quantum (Bacillus alcalophilus), Bacillus amyloliquefaciens (Bacillus 
amyloliquefaciens), Bacillus badius (Bacillus badius), bacillus KARUDORI tee dregs (Bacillus caldolyticus), Bacillus cereus (Bacillus 
cereus), bacillus cohnii (Bacilluscohnii), A bacillus fur mass (Bacillus firmus) and bacillus in SORITASU (Bacillus insolitus), bacillus 
cow SUTOFIRASU (Bacillus kaustophilus) and bacillus Wren - TASS (Bacillus lentus), BACHISURU RIKENIFUORUMISU 
(Bacillus licheniformis), and [0009] Bacillus megger TERIUMU (Bacillus megaterium), Bacillus MECHINORIKASU (Bacillus 
methenolicus), Bacillus PARIDASU (Bacillus pallidus) and bacillus POPIRIE (Bacillus popilliae), Bacillus PUMIRASU (Bacillus 
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pumilus) and bacillus Sumi Chee (Bacillus smithii), Bacillus stearothermophilus (Bacillus stearothermophilus), Bacillus subtilis 
(Bacillus subtilis) and a bacillus thermostat AMIROBO lance (Bacillus thermoamylovorans), Bacillus thermostat dent RJFIKANSU 
(Bacillus thermodenitrificans), Bacillus thermostat guru KOSHIDASHIUSU (Bacillus thermoglucosidasius), A bacillus thermostat 
REOBO lance (Bacillus thermoleovorans), bacillus BEDERI (Bacillus vedderi), KARORAMATA fur BIDASU (Caloramator 
fervidus), and [0010] Clostridium fur BIDASU (Clostridium fervidus), KURUSHIA gib SONII (Kurthia gibsonii) and the 
Lactobacillus brevis (Lactobacillus brevis), Soccer ROKOKKASU thermostat philus (Saccharococcus thermophilus), Ape cinae flos 
Ben Tori Curie (Sarcina ventriculi), Staphylococcus aureus (Staphylococcus aureus), Staphylococcus EPIDAMIDISU 
(Staphylococcus epidermidis) and Staphylococcus HOMINISU (Staphylococcus hominis). 

[001 1] In other modes of the invention in this application, the aforementioned specific kinds are a BUREBI bacillus (Brevibacillus) 
group, a PAENI bacillus (Paenibacillus) group, and the bacteria of the close relationship group, and said approach the aforementioned 
oligonucleotide includes the array of a publication in the array number 2 is offered. Moreover, the probe reagent containing said 
oligonucleotide used for an oligonucleotide and said approach given in the array number 2 is also offered. 

[0012] A probe including the array shown in the array number 2 can be hybridized in 1 6SrRNA array of bacteria, such as BUREBI 
Bacillus and PAENI Bacillus. Perform PCR using the primer designed based on the array of the fluctuation field which exists in the 
upstream and the downstream of the above-mentioned probe, and by measuring fluorescence intensity in the fluorescence wavelength 
of the probe which changed Further all the strains of BUREBI Bacillus or PAENI Bacillus in a detail The following strains For 
example, detection and : BUREBI bacillus Agree (Brevibacillus agri) who can do a quantum, BUREBI bacillus bolus TERENSHISU 
(Brevibacillus borstelensis), BUREBI Bacillus brevis (Brevibacillus brevis), BUREBI bacillus cent loss PORASU (Brevibacillus 
centrosporus), BUREBI bacillus KOSHINENSHISU (Brevibacillus choshinensis), BUREBI bacillus FORUMOSASU (Brevibacillus 
formosus), BUREBI bacillus radio-and-TV loss PORASU (Brevibacillus laterosporus), BUREBI bacillus P ARABUREBI SU . 
(Brevibacillus parabrevis), and [0013] BUREBI bacillus REUSUZERI (Brevibacillus reuszeri), A BUREBI bacillus sir mol bar 
(Brevibacillus thermoruber), PAENI bacillus AHIBENSHISU (Paenibacillus ahibensis), PAENI bacillus Al Bay (Paenibacillus alvei), 
PAENI bacillus AMIRORI tee dregs (Paenibacillus amylolyticus), PAENI bacillus APIARIUSU (Paenibacillus apiarius), PAENI 
bacillus azo TOFIKUSANSU (Paenibacillus azotofixans), PAENI bacillus KONDOROICHINASU (Paenibacillus chondroitinus), 
PAENI bacillus card RANORI tee dregs (Paenibacillus curdlanolyticus), A PAENI bacillus day ram (Paenibacillus durum), PAENI 
bacillus guru KANORI tee dregs (Paenibacillus glucanolyticus), PAENI bacillus Illinois SENSHISU (Paenibacillus illinoisensis), 
PAENI bacillus KOBENSHISU (Paenibacillus kobensis), PAENI bacillus RARUBAE (Paenibacillus larvae), A PAENI Bacillus 
macerans (Paenibacillus macerans), PAENI bacillus MAKUARI en cis- (Paenibacillus macquariensis), PAENI bacillus PABURI 
(Paenibacillus pabuli), PAENI bacillus PEORIE (Paenibacillus peoriae), A PAENI bacillus poly mixer (Paenibacillus polymyxa), 
PAENI bacillus thia MINORI tee dregs (Paenibacillus thiaminolyticus) and PAENI bacillus BARIDASU (Paenibacillus validus). 
[0014] In other modes of the invention in this application, the aforementioned specific kinds are an Actinobacillus (Actinobacillus) 
group and the bacteria of the close relationship group, and said approach the aforementioned oligonucleotide includes the array of a 
publication in the array number 3 is offered. Moreover, the probe reagent containing said oligonucleotide used for an oligonucleotide 
and said approach given in the array number 3 is also offered. 

[0015] A probe including the array shown in the array number 3 can be hybridized in 16SrRNA array of bacteria, such as 
Actinobacillus. Perform PCR using the primer designed based on the array of the fluctuation field which exists in the upstream and the 
downstream of the above-mentioned probe, and by measuring fluorescence intensity in the fluorescence wavelength of the probe 
which changed Further all the strains of Actinobacillus in a detail The following strains For example, detection, : Actinobacillus 
KAPUSURATASU which can carry out a quantum (Actinobacillus capsulatus), Actinobacillus EKURI (Actinobacillus equuli), 
Actinobacillus HOMINISU (Actinobacillus hominis), Actinobacillus in DORIKASU (Actinobacillus indolicus), Actinobacillus rig 
NIERESHII (Actinobacillus lignieresii) and Actinobacillus PUREURO pneumoniae (Actinobacillus pleuropneumoniae). 
[0016] In other modes of the invention in this application, the aforementioned specific kinds are the bacteria of the Mycobacterium 
(Mycobacterium) group, the Cory nebacteri urn (Corynebacterium) group, an actinomyces (Actinomyces), a streptomyces 
(Streptomyces), Rhodococcus (Rhodococcus), and its close relationship group, and said approach the aforementioned oligonucleotide 
includes the array of a publication in the array number 4 is offered. Moreover, the probe reagent containing said oligonucleotide used 
for an oligonucleotide and said approach given in the array number 4 is also offered. 

[001 7] A probe including the array shown in the array number 4 can be hybridized in 1 6SrRNA array of Actinomyceses, such as 
Mycobacterium, Corynebacterium, an actinomyces group, Streptomyces, and a Rhodococcus group, and the bacteria of the relative. 
Perform PCR using the primer designed based on the array of the fluctuation field which exists in the upstream and the downstream of 
the above-mentioned probe, and by measuring fluorescence intensity in the fluorescence wavelength of the probe which changed 
Further all the strains of an Actinomyces and the bacteria of the relative in a detail for example, : which can carry out the following 
strains detection and a quantum ~ Streptomyces griseus (Streptomyces griseus) - Streptomyces SARUMONISU (Streptomyces 
salmonis), Actinomyces DIN tee Correns (Actinomyces denticolens), Actinomyces ODONTORJ tee dregs (Actinomyces 
odontolyticus), Actinomyces PIOGENESU (Actinomyces pyogenes), Leuconostoc MESENTEROIDESU (Leuconostoc 
mesenteroides), Leuconostoc RAKUTISU (Leuconostoc lactis), Corynebacterium JIFUTERIE (Corynebacterium diphtheriae), 
Corynebacterium guru TAMIKAMU (Corynebacterium glutamicum), Corynebacterium BOBISU (Corynebacterium bovis), 
Corynebacterium KUSSHIERI (Corynebacterium kutscheri), [0018] Corynebacterium shoe DOCHUBAKYU low cis- 
(Corynebacterium pseudotuberculosis), Corynebacterium guru TAMIKAMU (Corynebacterium glutamicum), Corynebacterium 
RENARU (Corynebacterium renale), Mycobacterium flavescens (Mycobacterium flavescens), Mycobacterium abb SESSASU 
(Mycobacterium abscessus), Mycobacterium IT ENSU (Mycobacterium aichiense), Mycobacterium avium (Mycobacterium avium), 
Mycobacterium BOBISU (Mycobacterium bovis), Mycobacterium SERATAMU (Mycobacterium celatum), Mycobacterium 
CHIERONE (Mycobacterium chelonae), Mycobacterium, and intra - being cellular (Mycobacterium intracellular) and [0019] A 
leprosy bacillus (Mycobacterium leprae), Mycobacterium tuba KYUROSHISU (Mycobacterium tuberculosis), Mycobacterium 
scrofulaceum (Mycobacterium scrofulaceum), Mycobacterium Town & Country Tamm (Mycobacterium fortitum), The 
Mycobacterium vine guy (Mycobacterium szulgai), Mycobacterium gordonae (Mycobacterium gordonae), Mycobacterium simiae 
(Mycobacterium simiae) and Mycobacterium non chroma GENIKAMU (Mycobacterium nonchromagenicum). 
[0020] In other modes of the invention in this application, the aforementioned specific kinds are a Legionella (Legionella) group and 
the bacteria of the close relationship group, and said approach the aforementioned oligonucleotide includes the array of a publication 
in the array number 5 is offered. Moreover, the probe reagent containing said oligonucleotide used for an oligonucleotide and said 
approach given in the array number 5 is also offered. 

[0021] A probe including the array shown in the array number 5 can be hybridized in 16SrRNA array of the bacteria of a Legionella 
group. Perform PCR using the primer designed based on the array of the fluctuation field which exists in the upstream and the 
downstream of the above-mentioned probe, and by measuring fluorescence intensity in the fluorescence wavelength of the probe 
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which changed Further all the strains of the bacteria of a Legionella group in a detail The following strains For example, detection 
and :Legionella ANISA (Legionella anisa) which can carry out a quantum, Legionella bull NENSHISU (Legionella brunensis), A 
Legionella cherry (Legionella cherrii), Legionella ERISURA (Legionella erythra), Legionella FEREI (Legionella feeleii), Legionella 
HAKERIE (Legionella hackeliae), Legionella James TAUNI en cis- (Legionellajamestowniensis), Legionella jaw DANISU 
(Legionella jordanis), Legionella long BICHIE (Legionella longbeachae), Legionella oak RIJIENSHISU (Legionella oakridgensis), 
Legionella PARIJI en cis- (Legionella parisiensis), Legionella pneumophila (Legionella pneumophila), and [0022] Legionella 
RUBURIRU sense (Legionella rubrilucens), Legionella SEINSERENSHI (Legionella sainthelensi), Legionella 
SANCHIKURUSHISU (Legionella santicrucis), Legionella SUPIRI ten cis- (Legionella spiritensis), Legionella stay GAWARUCHI 
(Legionella steigerwaltii), and Legionella WAZUWACHI (Legionella wadsworthii). 

[0023] In other modes of the invention in this application, it is the bacteria of the close relationship group, and the bacteria of the 
Pseudomonas (Pseudomonas) group whose aforementioned specific kind is the cause bacillus of septicemia, a Staphylococcus 
(Staphylococcus) group, and a klebsiella (Klebsiella) group and Escherichia coli (Escherichia coli), and a list are provided with said 
approach the aforementioned oligonucleotide includes the array of a publication in the array number 6. Moreover, the probe reagent 
containing said oligonucleotide used for an oligonucleotide and said approach given in the array number 6 is also offered. 
[0024] The Pseudomonas bacteria and Escherichia coli whose probe including the array shown in the array number 6 is the cause 
bacillus of septicemia, It can hybridize in 16SrRNA array of Staphylococcus group bacteria and the Klebsiella bacteria. Perform PCR 
using the primer designed based on the array of the fluctuation field which exists in the upstream and the downstream of the above- 
mentioned probe, and by measuring fluorescence intensity in the fluorescence wavelength of the probe which changed In a detail, 
further each strain of the cause bacillus of septicemia For example, : Pseudomonas aeruginosa (Pseudomonasaeruginosa) which can 
carry out the following strains detection and a quantum, Escherichia coli (Escherichia coli) and Klebsiella pneumoniae (Klebsiella 
pneumoniae), Staphylococcus aureus (Staphylococcus aureus) and Staphylococcus EPIDAMIDISU (Staphylococcus epidermidis). 
[0025] In other modes of the invention in this application the aforementioned specific kind An acetobacter (Acetobacter) group, The 
Agrobacterium (Agrobacterium) group, a BURADEHIDOBIUMU (Bradyrhizobium) group, The Caulobacter (Caulobacter) group, the 
Gluconobacter (Gluconobacter) group, They are the bacteria belonging to alpha group of purple nonsulfur bacteria (Proteobacteria), 
such as a Paracoccus (Paracoccus) group and a rhizobium (Rhizsobium) group. And said approach the aforementioned oligonucleotide 
includes the array of a publication in the array number 7 is offered. Moreover, the probe reagent containing said oligonucleotide used 
for an oligonucleotide and said approach given in the array number 7 is also offered. 

[0026] A probe including the array shown in the array number 7 can be hybridized in 16SrRNA array of the bacteria belonging to 
alpha group of purple nonsulfur bacteria. Perform PCR using the primer designed based on the array of the fluctuation field which 
exists in the upstream and the downstream of the above-mentioned probe, and by measuring fluorescence intensity in the fluorescence 
wavelength of the probe which changed Further all the strains of alpha group of purple nonsulfur bacteria in a detail The following 
strains For example, detection and : acetobacter pass two rear eggplant (Acetobacter pasteurianus) which can carry out a quantum, 
Acetobacter alder SENII (Acetobacter hansenii), The Agrobacterium ruby (Agrobacterium rubi), Agrobacterium 
CHUMUFASHIENSU (Agrobacterium tumefaciens), AKUASU pilus ram ITERUSONI (Aquaspirillum itersonii), 
BURADEHIDOBIUMU ESUPI (Bradyrhizobium sp), Caulobacter ESUPI (Caulobacter sp) and Gluconobacter ASAI (Gluconobacter 
asaii), And Paracoccus DENITORIFIKANSU (Paracoccus denitrificans) and rhizobium ESUPI (Rhizobium sp). 
[0027] In other modes of the invention in this application, the aforementioned specific kinds are the bacteria belonging to beta group 
of purple nonsulfur bacteria (Proteobacteria), such as an alkali gene (Alcaligenes) group, a BORUDETORA (Bordetella) group, a 
sphaerotilus (Sphaerotilus) group, and a SUPIRIRAMU (Spirillum) group, and said approach the aforementioned oligonucleotide 
includes the array of a publication in the array number 8 is offered. Moreover, the probe reagent containing said oligonucleotide used 
for an oligonucleotide and said approach given in the array number 8 is also offered. 

[0028] A probe including the array shown in the array number 8 can be hybridized in 16SrRNA array of the bacteria belonging to beta 
group of purple nonsulfur bacteria. Perform PCR using the primer designed based on the array of the fluctuation field which exists in 
the upstream and the downstream of the above-mentioned probe, and by measuring fluorescence intensity in the fluorescence 
wavelength of the probe which changed Further each strain of beta group of purple nonsulfur bacteria in a detail The following strains 
For example, detection, :alkali gene DENITORIFIKANSU which can carry out a quantum (Alcaligenes denitrificans), Alkali gene 
FAEKARISU (Alcaligenes faecalis), Alkali gene ESUPI (Alcaligenes sp) and BORUDETORA ABIUMU (Bordetella avium), 
BORUDETORA BURONKISEPUTIKA (Bordetella bronchiseptica), BORUDETORA PARAPE Ruta cis- (Bordetella parapertussis), 
SUPIRIRAMU BORUTANSU (Spirillum volutans), Sphaerotilus NATANSU (Sphaerotilus natans), SUTERERA 
WAZUWASENSHISU (Sutterella wadsworthensis) and tie RORERA EKUIJIENITARISU (Taylorella equigenitalis). 
[0029] As a probe concerning the invention in this application, a TaqMan probe compoundable in PE Biotechnology Systems Japan is 
desirable, a TaqMan probe — 5* side — reporter coloring matter and 3' - quencher coloring matter is attached to the side. In the 
condition of having not hybridized, the luminous energy absorbed with reporter coloring matter is emitted as fluorescence with 
quencher coloring matter. If PCR progresses after the above-mentioned probe has hybridized to DNA, a probe will decompose with 
the exonuclease activity which DNA polymerase has, energy will stop transmitting from reporter coloring matter to quencher coloring 
matter, and reporter coloring matter will come to emit fluorescence. Thus, by hybridization, since fluorescence wavelength changes, 
the quantum of the above-mentioned probe, DNA to hybridize, and the bacillus which includes Above DNA further becomes possible 
by carrying out monitoring of the fluorescence wavelength which changed. 

[0030] Moreover, although the oligonucleotide which has the array shown in the array numbers 1-8 as a probe concerning the 
invention in this application is desirable, it can be the probe which added some nucleotides to the upstream or the downstream of an 
array [ **** / lacking a part of the array ]. Although it does not specify, it is usually necessary to make especially the thermal 
denaturation temperature (for it to abbreviate to Tm value hereafter) of a probe higher about 4 degrees C or more than Tm of a primer. 
Preferably, a probe with Tm value high about 10 degrees C can be used from about 4 degrees C rather than Tm of a primer. Moreover, 
in case a TaqMan probe is produced, it is necessary to make the five prime end of a probe into nucleotides other than G. Furthermore, 
the thing of C in a probe made comparatively higher than the rate of G is desirable. The die length of a probe is 30mer(s) further again. 
It is desirable that it is the following. 

[0031] The primer which designs a bacillus using this probe in case a quantum is carried out, detection and can have a sense side 
designed 104th in between [ the 69th to ], and an antisense side can be designed 226th in between [ the 162nd to ] preferably 250th in 
between [ the 128th to ] 104th in between [ the 1st to ] (numbering of an Escherichia coli I6SrRNA array). As mentioned above, as for 
Tm value of a primer, it is more desirable than Tm value of a probe to make it low and to make it desirable Tm value low about 10 
degrees C from about 4 degrees C about 4 degrees C or more. Moreover, in order to prevent designing a primer and formation of a 
primer dimer so that higher order structure may not be formed, it is desirable to make it the three-dash terminals of a primer not 
become a complementary array. 

http ://www4 . ipdl . inpit. go.jp/cgi-bin/tran_web_cgi_ejj e 8/3 0/2007 



JP,2002-051783,A [DETAILED DESCRIPTION] 



Page 4 of 6 



[0032] 

[Example] Although the invention in this application is explained in more detail in the following examples, the range of the invention 
in this application is not limited to these. 

[0033] The 500g sawdust and the 50g cow dung compost were mixed with dog food with example 1 dry weight of 1kg, and water was 
supplied so that water content might become 60%. the sample is supplied in an organic waste cracking unit — aeration was carried out 
on condition that 1 .2 L/min and DM, and decomposition processing of the dog food was carried out. Temperature control is carried out 
so that the wall temperature of a processing container may become always lower 1 degree C than sample temperature, The 
fermentation heat produced by decomposition was used. At the decomposition processing process of dog food, it is C02. Three peaks 
were in the generating rate. The 1st peak was [ the 3rd peak of the 2nd peak ] 24 hours after 1 7 hours after 13 hours after. Then, it 
sampled at each peak period and analyzed about the bacterial flora of each sample with modifier concentration gradient gel 
electrophoresis (it abbreviates to the following and DGGE). Consequently, :bacillus subtilis (Bacillus subtilis) and Bacillus 
licheniformis (Bacillus licheniformis) that the following microbial groups are working preferentially turned out to be, bacillus 
thermostat DENITORIFIKANSU (Bacillus thermodenitrificans), bacillus (Bacillus) A10 share, bacillus (Bacillus) A14 share, and 
bacillus (Bacillus) SI share. Bacillus (Bacillus) A10 share is bacillus thermostat DENITORIFIKANSU (Bacillus thermodenitrificans). 
Bacillus cull doxyl cage TIKYU (Bacillus caldoxylolyticu) A close relationship kind, Bacillus (Bacillus) A 14 share is bacillus 
HAROJU lance (Bacillus halodurans) YABACHIRUSU thermostat clo AKAE (Bacillus thermocloacae). A close relationship kind, 
The bacillus (Bacillus) SI share was considered to be a close relationship kind by bacillus sir MOS FAERIKASU (Bacillus 
thermosphaeri cus). 

[0034] When VI-V2 field of each 16SrRNA array of the above-mentioned bacillus was analyzed, it had in common the same array as 

what is shown in the array number I . Then, based on the array of the fluctuation field in the upstream and the downstream of the array 

number 1 , the primer set of each bacillus was designed as follows. 

Bacillus subtilis (Bacillus subtilis) (magnification chain length; 85bp (array number 21)) 

5'-AGCGGACAGATGGGAGCTT-3' (array number 9) 

5'-TTATCCC AGTCTTAC AGGC AGGTT-3' (array number 1 0) 

Bacillus licheniformis (Bacillus licheniformis) (magnification chain length; 69bp (array number 22)) 
[0035] S'-CTTGCTCCCTTAGGTCAGCG^' (array number 11) 
5 f -TTATCCCAGTCTTACAGGCAGGTT-3' (array number 12) 

Bacillus thermostat dent RIFIKANSU (Bacillus thermodenitrificans) (magnification chain length; 63bp (array number 23)) 
S'-AGCTTGCTCTTGTTTGGGTCA-S 1 (array number 13) 
S'-CTTGCGGGCAGGTTGC-S' (array number 14) 

[0036] Bacillus (Bacillus) A 10 share (magnification chain length; 65bp (array number 24)) 
5*-CTTGCTTCTGTTCGGTTAGCG - 3' (array number 1 5) 
5'-CCGGTCTTACGGGCAGG-3' (array number 16) 

Bacillus (Bacillus) A 14 share (magnification chain length; 67bp (array number 25)) 
5'-GCTCGCTCTCCrTTCAGTCAG-3' (array number 1 7) 
5'-GCGAGTTATCCCGGTCTTACAG-3 f (array number 18) 
Bacillus (Bacillus) SI share (magnification chain length; 147bp (array number 26)) 
5'-GCTTGCTTTTTATG AGGTTAGC-3' (array number 1 9) 
5'-GGTAGCAGAACCACCTTTCAACA-3' (array number 20) 

[0037] PCR was performed by using as mold the genome extracted from the garbage disposal sample using the primer set of each 
above-mentioned bacillus. In PCR, the cycle which consists of the thermal denaturation process held for 30 seconds at 94 degrees C, a 
primer joint process held for 30 seconds at 58 degrees C, and an expanding process held for 1 minute at 72 degrees C was repeated 30 
times. The presentation of an PCR solution is shown in the following table 1 . 



[0038] 
[Table 11 




Q.Zfi M x Z 


dATP 


200m M 


dGTP 


200 ju M 


dCTP 


200 m M 


dTTp 


200 m M 


KCI 


50mM 


Tris-HCI (pH8.3) 


10raM 


MgClj 


2. OraM 


Taq DNA 'J* ^-t? 


0. D25U/M L 




1 m L/50m L 



[0039] The DNA fragment of each bacillus origin was able to be obtained by PCR. The base sequence of the DNA fragment amplified 
using the primer set of bacillus subtilis (Bacillus subtilis) for the array number 21 Bacillus licheniformis (Bacillus licheniformis) The 
base sequence of the DNA fragment amplified using the primer set for the array number 22 Bacillus thermostat dent RIFIKANSU - 
(Bacillus thermodenitrificans) The base sequence of the DNA fragment amplified using the primer set for the array number 23 The 
base sequence of the DNA fragment amplified using the bacillus (Bacillus) A10 share primer set for the array number 24 The base 
sequence of the DNA fragment which used the bacillus (Bacillus) SI share primer set for the array number 25, and was amplified in 
the base sequence of the DNA fragment amplified using the bacillus (Bacillus) A 14 share primer set is shown in the array number 26. 
The DNA fragment of each obtained bacillus origin is made into Criterion DNA, and it is 1x105. A copy number /muL, and 2x105 A 
copy number /muL, and 5x105 A copy number /muL, and 1x106 Dilution preparation of each DNA fragment was carried out so that it 
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might be set to a copy number / muL. 

[0040] The TaqMan oligonucleotide probe (what embellished the Fam reporter in the five prime end, and embellished the Tamara 
quencher in the three-dash terminal) of the array shown in the array number 1 was produced. TaqMan which 200microM Contains 
every 900microM and a TaqMan probe for a primer and which carried out two fold serial dilution Universal PCR Master Quantitive 
PCR was performed about each bacillus using Mix (made in PE biotechnology systems Japan). It sets to quantitive PCR and is 40 
cycle ******** about 95-degree-C thermal denaturation for 15 seconds, and primer association / expanding reaction for 60-degree-C 
1 minute. As detection and a measuring instrument, it is GeneAmp. 5700 (made in PE biotechnology systems Japan) was used. 
[0041] It asked for the number of each bacilli in each sample by dividing the number of fragments of 16SrRNA array of each analyzed 
bacillus by 7. The quantum data of each bacillus in each sample are shown in the following table 2. the number of microorganism 
shown in Table 2 — sample 1 OOmg — it is an inner value. 
[Table 2] 

Effigy i iz»t*v zszz ux* u-y*mi\iz 

^ it ft PCR tz **»gA IK&cp&_fa • £g 





Baci 1 lus 
subt i 1 is 


Bac i 1 1 us 
1 ichenifor- 
mis 


Bac i 1 1 us 
thermoden- 
itr if leans 


Baci 1 ius 
AlOtt 


Bac i 1 1 us 
A14t* 


Baci 1 lus 

sm 


V>zn\,\ (13hr> 


4.02X1Q* 


7. 70x10' 


1.28x10" 


3. 9Bx10' 


8.66x10' 


1.25x10' 


V>7)\,2 (17hr> 


1.C8X10 1 


5. 19X10' 


1.24X10' 


2. 89X10* 


4. 07x10' 


3. 52X10' 


*>:/JU3 <24hr) 


1.70X 10' 


8.48x10' 


1.92x10' 


7.27X10 T 


3.68X10 7 


1. 19X10 7 



[0042] Thus, it became quickly possible detection and to carry out a quantum about each strain of Bacillus which works in a garbage 
disposal process by using the TaqMan probe of the array shown in the array number 1 . 

[0043] The 500g sawdust and the 50g cow dung compost were mixed with 1kg of organic wastes which use example 2 starch as a 
principal component, and water was supplied so that water content might become 60%. Hie sample was supplied in the organic waste 
cracking unit, aeration was carried out on condition that 1,2 L/min and DM, and decomposition processing was carried out. Sample 
temperature was kept at 50 degrees C. It sampled by three points of the 72nd hour and the 96th hour after decomposition processing 
initiation for the 24th hour, and analyzed with strange pharmaceutical preparation concentration gradient gel electrophoresis (DGGE) 
about the bacterial flora of each sample. Consequently, it turned out that the bacteria of the following belonging to beta group of 
purple nonsulfur bacteria are working. Alkali gene (Alcaligenes) S6 share, a BORUDETORA (Bordetella) S9 stock. 
[0044] When VI -V2 field of each 16SrRNA array of the above-mentioned bacillus was analyzed, it had in common the same array as 
what is shown in the array number 8. Then, based on the array of the fluctuation field in the upstream and the downstream of the array 
number 8, the primer set of each bacillus was designed as follows. 

Alkali gene (Alcaligenes) S6 share (magnification chain length; 142bp (array number 27)) 
S'-AGCGCGAGGTAAGCTTGCT-S' (array number 29) 
S'-TGCGATCCCCCCCTTTO' (array number 30) 

Nine shares (magnification chain length; 135bp (array number 28)) of BordetellaS(s) 
S'-TTCGGCCrGGCGGC-S' (array number 31) 
5'-AGAGGTCCCGAAGGATCCC-3' (array number 32) 

[0045] PCR was performed by using as mold the genome extracted from the garbage disposal sample using the primer set of each 
above-mentioned bacillus. In PCR, the cycle which consists of the thermal denaturation process held for 30 seconds at 94 degrees C, a 
primer joint process held for 30 seconds at 58 degrees C, and an expanding process held for 1 minute at 72 degrees C was repeated 30 
times. The presentation of an PCR solution was the same as what was shown in Table 1 . 

[0046] The DNA fragment of each bacillus origin was able to be obtained by PCR. an alkali gene (Alcaligenes) - the base sequence of 
the DNA fragment which used the primer set of a BORUDETORA (Bordetella) S9 stock for the array number 27, and was amplified 
in the base sequence of the DNA fragment amplified using the S6 share primer set is shown in the array number 28. The DNA 
fragment of each obtained bacillus origin is made into Criterion DNA, and it is 1x105. A copy number /muL, and 2x105 A copy 
number /muL, and 5x105 Dilution preparation of each DNA fragment was carried out so that it might be set to a copy number /muL, 
and 1x106 copy number / muL. 

[0047] The TaqMan oligonucleotide probe (what embellished the Fam reporter in the five prime end, and embellished the Tamara 
quencher in the three-dash terminal) of the array shown in the array number 8 was produced. TaqMan which 200microM Contains 
every 900microM and a TaqMan probe for a primer and which carried out two fold serial dilution Universal PCR Master Quantitive 
PCR was performed about each bacillus using Mix (made in PE biotechnology systems Japan). It sets to quantitive PCR and is 40 
cycle ******** about 95-degree-C thermal denaturation for 15 seconds, and primer association / expanding reaction for 60-degree-C 
1 minute. In detection and a measuring instrument, it is GeneAmp. 5700 (made in PE biotechnology systems Japan) was used. 
[0048] It asked for the number of each bacilli in each sample by dividing the number of fragments of 16SrRNA array of each analyzed 
bacillus by 7. The quantum data of each bacillus in each sample are shown in the following table 3. the number of microorganism 
shown in Table 3 — sample 1 OOmg — it is an inner value. 
[Table 3] 
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• £1 

iT - ^* 100ns> 





Alcal igenes S6# 


Bcrdetel la S9t* 


It > ^"iU 1 (24hr) 


3.52x10* 


8.04X10* 


V>7J\,Z (72hr) 


1.80X10 1 


2.24X10' 


tr>:7;i/3 (96hr) 


1.73X 10 1 


2.05X 10' 



[0049] Thus, it became quickly possible detection and to carry out a quantum about each strain belonging to beta group of purple 
nonsulfur bacteria who works in an organic waste processing process by using the TaqMan probe of the array shown in the array 
number 8. 
[0050] 

[Effect of the Invention] The invention in this application counts 16SrRNA(s) of Escherichia coli from the sense side of DNA which 
carries out a code. The probe which added the fluorochrome to the oligonucleotide including the DNA array which carries out the code 
of the 16SrRNA(s) of the eubacterium equivalent to the 104th to the 126th array (5'-GGCGGACGGGTGAGTAATGTCTG-3'), or its 
complementary sequence, Perform PCR using the primer designed based on the array of the fluctuation field which exists in the 
upstream and the downstream of the above-mentioned probe, and by measuring fluorescence intensity in the fluorescence wavelength 
of the probe which changed Detection and the approach of carrying out a quantum are offered only for the specific kind in various 
eubacterium groups. By using the probe of the invention in this application, it becomes quickly possible about all the strains in an 
eubacterium detection and to carry out a quantum. Moreover, in the detection and the quantum approach concerning the invention in 
this application, by using a nonspecific probe between eubacteia, since a common probe can be used on the occasion of detection of 
alpha group of Bacillus, legionella bacteria, an Actinomyces, a ****** cause bacillus, and purple nonsulfur bacteria, beta group of 
purple nonsulfur bacteria, etc., it is economical. 
[Layout Table] 

<1 10> Denso Co., Ltd. <120> A method for identifying-and-quantitatively-determing eubacteria<130> ND 1004228<160> 32<210> 1 
<21 1> 23<212> DNA <213> Artificial Sequence <400> 1 cacgtgttac-tcacccgtcc-gcc 23<210> 2 <21 1> 23<212> DNA<213> 
Artificial Sequence <400> 2 tacgtgttac tcacccgtcc gcc 23 <210> 3 <21 1> 23<212> DNA <213> Artificial Sequence <400> 3 
caagcattac tcacccgtcc gcc 23 <210> 4 <21 1> 23<212> DNA <213> Artificial Sequence <400> 4 cacgtgttac tcacccgttc gcc 23 <210> 
5<21 !>23<212> DNA <213> Artificial Sequence <400> 5 tacgcgttac tcamccgtyc grc23 <210> 6 <21 1> 25<212> DNA <213> 
Artificial Sequence <400> 6 asryrttact cacccgtccg ccrct 25 <210> 7 <211> 25<212> DNA <2I3> Artificial Sequence <400> 7 
acgygttact cacccgtcyg ccrct 25 <210> 8 <21 1> 25<212> DNA <213> Artificial Sequence <400> 8 atrywttact cacccgttcg ccact 25 
<210> 9 <21 1> 19<212> DNA <213> Artificial Sequence <400> 9 agcggacaga tgggagctt 19 <210> 10 <21 1> 24<212> DNA <213> 
Artificial Sequence <400> 10 ttatcccagt cttacaggca ggtt 24 <2I0> 1 1 <21 1> 20<212> DNA <213> Artificial Sequence <400> 1 1 
cttgctccct taggtcagcg 20 <210> 12 <21 1> 24<212> DNA <21 3> Artificial Sequence <400> 12 ttatcccagt cttacaggca ggtt 24 <210> 13 
<21 1> 21<212> DNA<213> Artificial Sequence <400> 13 agcttgctct tgtttgggtc a21<210>14<211> 16<212> DNA <213> Artificial 
Sequence <400> 14cttgcgggca ggttgc 16 <210> 15 <21 1> 21<212> DNA <213> Artificial Sequence <400> 15 cttgcttctg ttcggttagc g 
21 <210> 16 <211> 17<212> DNA <213> Artificial Sequence <400> 16ccggtcttac gggcagg 17 <210> 17 <211> 21<212> DNA 
<213> Artificial Sequence <400> 17 gctcgctctc ctttcagtca g 21 <210> 18 <21 1> 22<212> DNA <2I3> Artificial Sequence <400> 18 
gcgagttatc ccggtcttac ag 22 <210> 19<21 1> 2 2<212> DNA <213> Artificial Sequence <400> 19gcttgctttt tatgaggtta-gc 22<210> 
20<21 1> 23<212> DNA <213> Artificial Sequence <400> 20ggtagcagaa ccacctttca-aca 23<210> 21 <21 1> 85<212> DNA <213> 
Bacillus subtilis <400> 21 agcggacaga tgggagcttg ctccctgatg ttagcggcgg acgggtgagt aacacgtggg 60 taacctgcct gtaagactgg gataa 85 
<210> 22 <21 1> 69<212> DNA <213> Bacillus licheniformis <400> 22 cttgctccct taggtcagcg gcggacgggt gagtaacacg tgggtaacct 
gcctgtaaga 60ctgggataa 69 <210> 23 <21 1> 63<212> DNA <213> Bacillus thermodenitrificans <400> 23 agcttgctct tgtttgggtc 
agcggcggac gggtgagtaa cacgtgggca acctgcccgc 60aag 63 <210> 24 <21 1> 65<212> DNA <213> Bacillus A 10< 400> 24 cttgcttctg 
ttcggttagc ggcggacggg tgagtaacac gtgggtaacc tgcccgtaag 60accgg 65 <2 1 0> 25 <2 1 1 > 77<2 1 2> DNA <2 1 3> Bacillus A 1 4< 400> 25 
gctcgctctc ctttcagtca gcggcggacg ggtgagtaac acgtgggtaa cctgcctgta 60agaccgg 67 <210> 26<21 1> 147 <212> DNA <2I3> Bacillus SI 
<400> 26gcttgctttt tatgaggtta gcggcggacg ggtgagtaac acgtgggtaa cctgccctat 60 agaccgggat aactcgcgga aacgcgtgct aataccggat 
aacacagcgg agcgcatgct 120 ccggtgttga aaggtggttc tgctacc 147 <210> 27 <21 1> 142<212> DNA <213> Alcaligenes S6 <400> 
27agcgcgaggt aagcttgctt accttggcgg cgagtggcga acgggtgagt aatgtatcgg 60aacgtgccca gtagcggggg ataactactc gaaagagtgg ctaataccgc 
atacgcccta 1 20cgggggaaag ggggggatcg ca 147 <210> 28 <21 1> 135<212> DNA <213> Bordetella S9 <400> 28 ttcggcctgg 
cggcgagtgg cgaacgggtg agtaatgcat cggaacgtgc ccagtagtgg 60 gggataacca cgcgaaagcg tggctaatac cgcatacgcc cttaggggga aaggggggga 
1 20tccttcggga cctct 1 35 <2 1 0> 29 <2 1 1 > 1 9<2 1 2> DNA <2 1 3> Artificial Sequence <400> 29 agcgcgaggt aagcttgct 1 9 <2 1 0> 30 
<21 1> 16<212> DNA <213> Artificial Sequence <400> 30tgcgatcccc cccttt 16 <210> 3K21 1> 14<212> DNA <213> Artificial 
Sequence <400> 3 1 ttcggcctgg cggc 14 <210> 32 <21 1> 19<212> DNA <213> Artificial Sequence <400> 32 agaggtcccg aaggatccc 19 



[Translation done.] 
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(Agrobacteriura)l, 77ft KkT^A 
(Bradyrhizobi um) A«>D/^^^- 
(Caulobacter)l, ^1/3/^^^- (G 
luconobacter)S, ^537*^ (Par 
acoccus) 1. 'J VtT^A (R h i z s o b i u 
m) (Proteobacte 
r i a) <Da7Jl-7icm?Z>mm-C&0. fr-D. huE 
©* y 3*7 - K**E?iJ#^ 7 KEKOEW** 
tr» If im 1 £E«0*a. 
[if 2 i ] E?iJ#*f 7 tEto* y =r? ^ 

Ko 

[11^2 2] lf*«2 OlCE«©*ffi{Cffl^e,tl 
5> M*^2 1 fcE*©*y 3"? ^ U^J-^ K^^ty^n 

--/MSo 

[If *S 2 3 ] WE©«f»W4«l^ y ^-^ 

(A leal i genes) 1, h7 (Bord 

e t e 1 1 a) JS. X7)-iDf^;l/X (S p h a e r 
o t 1 I us) 1, X try -7 A (S p i r i 1 1 um) 
JS^ifoafelPKlfiaS (Proteobacteri 
a) ©jS^-rKJH-SlBBTa&tK suiaco^- 
y 3 ? * - KjWE5>J#* 8 KE«<0E5>J*^tr, ft 



3 

&m 1 KE«©#& 
imXm 2 4 ] 8 KK«©* Urf?^ 

lt$9 2 3 CIB«©* 'J rf? * M-f- K*3tr7D 
[»93©#MftBMi§] 

[000 1] 

XjBmretttt • Ktf3K#afcfflv^ 
©i^fcttijfcffloiHfffcfc^TfTafenT^s. tstt 
«tk:mbt*5. *rw»x mt«3itecinmi 

£#€f£aXiESflS©&tfJ • S»©fc»©:7P-7, a 
[0002] 

[ti£*©8ffi] SBBJl©&ffi • BlSCtt, -irk* m®. 

[ooo3]is^ &Mmm<Dmfc?zmt Lx^m 

t?T<,>5„ <l©J:5&jI£?©0IJtt, #!?Jfl2 5 5 2 7 
8 7§m¥5-7 8 3 1 9^ WHPF 8 - 2 9 7 

WSPF 1 0-1 9 1 982 tf KEB t**lTV>* 1 6 
S U#V-^;WIfi? (&T> 1 6 S r RN ABH^i^BS 
f) ^ $#1*182 5 4 0 0 2 3#<t»KE«SttTl^5» 

[0 0 0 4] #fFS2 5 4 00 2 3#tt> ^n;^f 
l>£AR£&aiT57^v-£3i«LTt-^;^ *© 
ffl«fe^<x SfeMfflfrtfTSftV-v, ^1^2 5 5 2 

yn-7o/W7>J ^Xfc©WlK£ 9IS8MS©* 

1 0- 1 9 1 9 8 2*§«, l/~>***7l 
fcWSWfcra-:/' (igSSE?iJ8 7 1-890, *HB 
1 6 S r RNASE^JO^V^'J^^) E<fc9> l^tf* 

flWMttV^ WH¥8 - 2 9 7*f&, XiEaBSK^mW* 
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ftBffttEH* P C R ^IBB&iltS ( S D A ) T'^tu-r 

effiov>-fnt, ^©BsaaKsa-rsjifctt-i?* 
ftv>. set, wj£©B*j£*rsiSfc, ffi^aw*-/ 

-ra, *©««tt©ttEiiui!tttffc^fc©x £a©8 

10 *5£*r*fcfefctt£«©7P-:7tf^lcfc5fc^3 
[0 0 0 5] 

*«fi"r4«:kT»*t)s ^mcg^teaifjsw 
fc> B«Bii?jtKfl«»#tt©sv^«rt-e, £K8aH 

c J: o #£©»©&# • ^a^fflatc & c a a c 1 1 , 

[0 0 0 6] 

s^co>ficD^s^a©**^tb • jg*r -a 

T, JWT©Xr-y7: (1) «1 (Esche r i c 
hi a coll) 016SrRNA43-Kt5DN 
AEJlJO-^^^U^ytfeVT, KlBfflfi©l 6 S r R 
NAfcn-K-f 5DNAiH^J©-feX*fflfr5>8tf.T 1 0 
30 4 #gfre> 1 2 eSBOEJiJXti^OfiMWEyiJ^tr 

±E7a-7©±a«RtfTJ««lc#ft-r *«»««© 

-tf^x-O'JT^ay :aif (2) »bbfc7n-7 

[0 0 0 7] *gi^lW© l ©^1Slctev>Tti> iM5©» 
SKftltf, /^l/X (Baci 1 lus)g, 
-fD3 7AX (Staphylococcus) S> R 

- FOT0«HW 1 fc|Big©E?iJ^#ty, KJE^ftaWl 
«$n^o BEWtncfSit©*'J:J?*M-^ 

F*dtr7n-7K«feS^Sh5. 
[0 0 0 8] BE?iJ## l tc^-rE?iJ*^tryD-7ti, 
>' i $f-;l/XS J f'X^7'<'an-y7aXS©fflB©l 6SrR 

7©±«at;T}55tffliJli: : i?ffi1-S^Kj^©E?iilc«^ 

so fcra-7©sbH6ftc*v^Tabifia!«*»6-r * c it 
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S-TSC fc*<T*t5 :^;i/X-7;l/*D7-<f5X (Ba 
cillus alcalophilusX /^;I/X • 75 nU *X77> / 
x>X (Bacillus amyloliquefaciens) ^ /^/I/X ■ ^ 
(Bacillus badiusX /^;VX • *;bKUr-f A 
X (Bacillus caldolyticusX /*?7l/X • -feU^X (Ba 
cillus cereusX '^;I/X • x (Bacillus cohni 
iX /^;l/X«7r^X (Bacillus firmusX ' 
X • -Yyyy #7. (Bacillus insolitus) , /^;l/X • 10 
A^Xr^-r^X (Bacillus kaustophilusX /^;l/X 

- l/y^X (Bacillus lentusX A^-X;!/ • 
;l/5X (Bacillus licheniformis) „ 

[0 0 0 9] /.WU* • tfiTWk (Bacillus megat 
eriumX s^JlX • ^^/U*X (Bacillus methenoli 
cusX /^;l/X -^U^X (Bacillus pallidusX 
;l/X • #tfl>X (Bacillus popilliae) , • 7" 

S^X (Bacillus pumilus) , /^f;I/X«X5H (Ba 
cillus smithii) . /^;l/X • Xx7Pit- : 67-r ^X 

(Bacillus stearothermophilusX ^fvl/X -ItT^U 20 
X (Bacillus subtilisX '^/l^X • U"— *75P#5 
>X (Bacillus thermoamylovorans) ^ ^^Vl^X • "9*— 
^-r^Mf 7-<#>'X (Bacillus thermodenitrif ican 
s) , /^;I/X • +r— tSOHa^S/^* (Bacillus th 
ermoglucosidasius) > /^;l/X • tr—^U^/ft^yX 

(Bacillus thennoleovorans) , • ^fy (Ba 

cillus vedderi) . AD77?--77-l:7X (Calo 
ramator fervidus) ^ 

[0 0 10] ^DXh'J^A • 77-tT^X (Clostr 
idium fervidus) , tfri/7 - ¥7V-<1 (Kurthia gi 30 
bsonii) N "5 9 h^^;l/X • TVkf X (Lactobacillus 
brevis) , ^*n3yA7 • ^7><^X (Saccha 
rococcus t hemophilus), VA/i/i* • ^> h* U + a U 

(Sarcina ventriculi) „ X^7-ran^*X*7'>lx 
*>X (Staphylococcus aureusX X£ 7-r n n y #X • 
Xtf£*— 5fVX (Staphylococcus epidermidis) , R 
yx^7^na^AX • *$xx (Staphylococcus hom 
inis) o 

[ooi i] *mnw<Dm<Dmmias^T&, ikweow 

gWftffl*^ 7Utf/^;l/X (Brevibaci 1 1 40 
us)l, ;^x-;^;bx (Paenibaciilu 
s) JS. Rff*Oifi«BOlin|-pftO, WEO* 
'J * K#E0J**f 2 eEK<DE&l*atr* tt 
E*tt3b^l«?ti* 0 £fc, I2?iJ#^2£l2fc^Uxf 
7 * U^"^ K2fclfl3E*ffitfflv^6n* WE* U rf ^ ^ 

[0012] m&m^zKTFftmfiitt&fu-rtts 

^Ue/^l/XJS^^xx/^l/XJSftif^fflMOl 6 

s r RNAKijjc/w^y ^-f xrsct^-p*. ±E 
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L1tfy>f v-m^T P C R *frftv\ 

• 5£ST5C2:tfT-# S : 7l/lf • 7^U (Br 
evibacillus agri) , 7Ulf Af-;I/X • ftl/Xf 
X (Brevibaci llus borstelensis) > TVtf^^l/X • 
7 r UtTX (Brevibaci llus brevis) > TVtf/^l/X • 
-tr>hPX/^^X (Brevibaci llus centrosporus) > "7 
U£;^;l/X • 3i/^y>/X (Brevibaci llus choshine 
nsis) , fls&^jVX • 7*frtt7> (Brevibacillu 
s fonnosus) , 7ls\£/ty)l7> • 7foX#7X (Brev 
ibacillus laterosporus) , 7"Utf ;^;l/X • s^7U 
tfX (Brevibaci llus parabrevis) „ 

[0 0 13] 7Vt£^;l/X ■ U£X-tfl) (Brevibacil 
lus reuszeri) , 7Hf/Wl/7 • t-t;W<- (Brev 
ibacillus thermoruberX ^X";^;W -7H^yS/ 
X (Paenibacillus ahibensis)> ;^X"^f • 7^ 
^ (Paenibacillus alvei), /^xx/^;l/X • 75 n 
Ux-r'AX (Paenibacillus amylolyticus) N /^x^i/^ 
^;l/X • 7tT7U'>X (Paenibacillus apiarius) > 
x-/^;l/X • 7VY74ZVy?s (Paenibacillus az 
otofixansX /^xxMf;W oyKn^ftX (Paen 
ibacillus chondroitinusX Axx/^/bX • *—F'5 
/ } J-r>rAX (Paenibacillus curdlanolyticusX >^^x 
x;^;l/X • fX7A (Paenibacillus durumX ^i- 
/^;UX • Dx-T^X (Paenibacillus glucan 

olyticus) , ^xx;^;l/X«^iJ/^t^>X (Paen 
ibacillus illinoisensis)^ /^xxMf;l/X • 
X (Paenibacillus kobensis) ^ ;^xx;^f;l/X • 
/^X (Paenibacillus larvae) ^ ^xx/^;l/X ■ T-fe 
*7>X (Paenibacillus macerans) s y^X— /^;l/X • 
V^/'Jxyv'X (Paenibacillus macquariensisX 
XX/^W'/VU (Paenibacillus pabuli) , /^x 
x;WX'^ ] Jx (Paenibacillus peoriae). /^x 
n/^^-;l/X • #U5^it (Paenibacillus polymyxa) > 
;^xx;^;l/X • ^7 5/ Ux-Y^X (Paenibacillus 
thiaminolyticusX atf^xx;WXw^J^ (Pa 
enibacillus validusX 

[0014] xtmwommmtc&^Tii, meow 

SWftffl*^ 7^//^;I/X (A c t i n o b a c i 

i i u s) a, jatf^oiffswowBT*??, tu 

EO* J J rf^ * FflVKHM 3 tcE^OgS^J?:^ 
tr, WE»»*^SI«sn*o Sfc, EW#^3»cE«o 

[0 0 15] B^J##3k:^-rEW*^tfyo-7tt, 
7^^//^;l/XJB*if03ffl®0 1 6 S r RNAEWIl 
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A^;VX • ft77s7$X (Actinobacillus capsulatu 
s), T^^y/^JlX • x£-y (Actinobacillus equ 
uli), Tt^S'^frZ • /h$~X (Actinobacillus h 
ominis) , 7^3V >^;l/X • V K V *X (Actinoba 
cillus indolicus) , 7 i'fv'^fVl'X • 'J^Xk> 

(Actinobacillus lignieresii) , Rtf7 * ^ 7 
/UX • /l/'Jnza^zx (Actinobacillus pleurop 
neumoniae) 0 

COO 1 6] *gg^(Dfft^«tCfc^T^, tuffiOtf 
Srm^xU £2* (My c o b a c t e r 
i um) JS, ^U^/^fU^i (Corynebac 
t e r i um) £L 7£9W-<-fcX (Act i n om 
y c e s) , XFU:/Fv^-trX (Streptomy 
c e s) , n Fxiy^X (Rhodococcus) , 

U*^ Ftf K?Uf£^ 4 £IS«<DSS?lJ£#t?, f&E*ffi*< 

[0 0 17] E5»J##4fc^-rEM*d€ryp-^tt, 
7^^/v^-trxBfcJ:0 : XhU^hv-r-trX^*3j:tf 
6 S r RNAffi^CA^^U^XtSL t*^^ ± 

E^D-^o±»«scrFM«c#flE-r5a»««oE 
-rscfc^T'ts : xM^Fv-r-trx • ^y-tz^x 

(Streptomyces griseus) , X F 1^7" F v^-t?X • "971/ 
-t—X (Streptomyces salmonis), 7^^/V^f-trX* 
xy-r-rnl/yx (Actinomyces dent i col ens), 799- 
/^-Y-feX • ^"FV FU"r-r*X (Actinomyces odonto 
lyticus), 7^^/^-trX • t^t^X (Actinomyce 
s pyogenes) , P-fP/XFy£ • ^*tr P-ffX 

(Leuconostoc mesenteroides), P^xi/XFy^ • -5 
^TVX (Leuconostoc lactis) , 3'J*/WJ!)A 
• ^f'Jx (Corynebacterium diphtheriae), 
/^fU^A* $M/£5;&A (Corynebacterium glutam 
icum) , n'J^^fU'JA • /PlfX (Corynebac teriu 
n bovis), niJ^^f'J^A^^r^x'J (Coryneba 
cterium kutscheri), 

[0 0 18] 3U*/tjFrU«>A- $/a-K*-a-/<- 
■^aP— v'X (Corynebacterium pseudotuberculosis) 
% ^iJ^/^rU^A- (Corynebacteri 
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um glutamicum) , ^iJ^^fV'JA • \st—i\/ (Cor 
ynebacterium renale) , ny^^x'J £A • 7:7^ 
yfcyx (Mycobacterium flavescens) , v-frj/^x 
U £A • 77"fey9"X (Mycobacterium abscessus), V 
-fxi/S^xy «>A • 7-f^xyx (Mycobacterium aich 
iense), ^3;^f»J £A • 7 If 1 ? A (Mycobacteriu 
m avium), £A • #t£ X (Mycobacteriu 

m bovis), T^n/^rU £A • -tr^^A (Mycobacter 
ium ce latum), ^n/^f^A'fxn^ (Mycoba 
10 cterium chelonae) , 7^3;^f J Jr)A • YVh7-fe 
;l / <5— (Mycobacterium i nt race llul are) , 

[0 0 19] V^a;^fU £A • (Mycobacter 
ium leprae) , vY^/^f^A^ a-^-*aD 
— ^X (Mycobacterium tuberculosis), V>fri^£f 
y £A ■ X£P7:7*fc 1 >A (Mycobacterium scrofulace 
um) , T-fn/^fU *>A • 7;*;l/? 1 £A (Mycobacter 
ium fortitum) , Y-Ya/^fU^A • (Myco 
bacterium szulgai), 'J ^A • =f;l/F* 

(Mycobacterium gordonae) , ^n/^f'J^A • 
20 5X (Mycobacterium simiae) , fitf7-f 3/^xy •> 
A • yy^D7yx^jA (Mycobacterium nonchromagen 
icum) 0 

[0020] *mmw<Dm<Dmmici3^Ti*. we<&» 

mbftmt>\ (Legionel 1 a) JB, 

FRtflME^C^ 6n*WE* y J? » U** F 

^tyyp-^K^fe««?ns 0 

30 [00 2 1] E?fJS^5 tC/^-rE?'J^#Cf7 P P-yti, 
W***7BOSBM0 1 6 S r RNAEWfc'vf 7y^ 
JXtZCttfiVt, ±E^n-^o±»«RtfT«|ffl 
^^1-««»««OEWKll^*H^brc^-f-7- 
*ffl^TPCR*frav\ «fbLfcyp-70M)ttifi* 

-JgSTSCfctfT'tS : l/5>**5 ■ 7-* (Le 
gionella anisa) , US^t^v • TVl'-^yv'X (Legion 
ella brunensis) , U^*7*fxU^ (Legionella 
40 cherrii) , 1/^*^5 'X'J77 (Legionella eryth 
ra) , k>*t^7*7x-W (Legionella feeleii) 
, -/\^yx (Legionella hackeliae) , 

\s*J**7 • i/>^X?»)xxyS/X (Legionella jam 
estowniensis) , Uiy^T^v • i?a — #x:X (Legionel 
la jordanis), l/^7*D>^fx (Legionel 
la longbeachae) , • £ y v^xVv'X 

(Legionella oakridgensis), W^^^ -/^y^xv 
v'X (Legionel la parisiensis) , Uv^^"^ • ^-a — 
^7 ^"7 (Legionella pneumophila) , 
50 [0 0 2 2] IsV**? - ;l/yy;l/-trVX (Legionella 
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rubrilucens) , Ui?** 1 ? • -tr^ y-t U>i/ (Legion 
ella sainthelensiX • ^y^t )\>i/Z. (Le 

gionella santicrucis) , US?**5 • Xfcfy r^X 

(Legionella spiritensis) , • X7M;#7 

)V=f- (Legionella steigerwaltii) , Stf Uisjr&v • 
7X7— r (Legionella wadsworthii) 0 

[0 0 2 3] *BSfl©fflO«|lctJ^TI4, MI20# 

(Pseudomonas) H, X^-ruayAX 
(Staphylococcus) /S, &tf ? l/7^x 10 
7 (Klebsiella) JB©« &tf*JKg (E 
scherichia col l) v Mtffc*«DiffiliJS 

fc> E^iJS^ 6 KBRO* D =T7 ir U*?- KftffOTMf 

[0024] m^m^eic^tm^i^tsfa-yit, 

fSuh&OMBm'&oZs S'a-KtxXJBlBSfc.fctf:* 
8§Ss X*7-r nn^xJSffl®, 7U7i/x5JBiiM 20 
©1 6 S r RNAKWC/WrU^XTSC^T* 

«OK«lC»^*«ttLte^-rv-tfflv%TP C R£ 

■P#S : fa-K^-rX • 7x/Wfy- 9" (Pseudomona 
s aeruginosa) , I->i'J+7 • 3 'J (Escherichia co 
li) , ^U7"S/X7 • Xa-^-x (Klebsiella pneum 
oniae), X^7^D3y*X • 77U7X (Staphyloco 30 
ecus aureus), &[f^^7-fDDyi;X •xtf^— 5f 
-r 7- (Staphylococcus epidermidis) „ 

[0025] *f§mm<Dm<Dt&m\c*s^Tii, gjEoit 

7-tr b/^*- (Acetobacte 
r) AL 7^n/^f')7A (Ag r o b a c t e r i 
um) 7^x1: Kl£7A (Bradyrhi zob 
i um) a, #7a^£ — (Caulobacte 
r) S> (Gluconobacte 
r) rty^-yftX (Paracoccus) 1> V 
Vt:7A (Rhizsobium) M£ £4>&&#«ft 40 
SDH (Proteobacteria) (Oaiffr— 7*fC 

E5>«^7teE«©ffiai&£tr, BuE#f£tfif«£ti 

[0026] BE?>J#*t 7 C^-rBB?'J^#t?7D-7ti, 
$Efe^5S^MOa ?>V-7lcm?5MW<D 1 6 S r R 
N AE5iJfc/W7'J *VXf S cttftZ, ±fE7a- 
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t!gfrLfc7^'rv-£ffl^TPCR%f?&v\ gfcL 

Sfe3^Stffl®©a^-7 , cD£®;a/&, MlcgSB 
1C«, 09*.***© J; 5 &Ma*&m • C £tf ? 

#5 : 7-tr h/S*£- • /U7-U7+7 (Acetobacte 
r pasteurianus) , 7-tr • My-trX'T (Acet 

obacter hansenii) N 7^D/^f 'J 7 A • /1/kT (Agro 
bacterium rubi) „ 7i r P/^f l J7A • fa-A7 7 
£/x>X (Agrobacterium tumefaciens), 7^7Xfc?y 
5A • -f TVl/VX (Aquaspir ilium itersonii), X^x 
HFtf7A -xxtf- (Bradyrhizobium sp), *7dM 
££--XXt?- (Caulobacter sp) , #j\,ziJ/V;j? 
— • 7-y - ^ (Gluconobacter asaii), RXS'^U yjbX 
•r-hy7-{Ay7s (Paracoccus denitrif icans) , 
atf U ykT7A • xXfcf- (Rhizobium sp) o 

[0027] *m%m<Dm<DMmcts\,-<Ti,^ m&<o& 

7>V*])9-y (A 1 c a 1 i g e n e 
s) H, ^1/tH7 (Bordetel la)S, 77 
TXDr-f/l'X (Sphaerot i lus)g, Xfcf 
(Spirillum) JR&^OJX&IHBtlffll 
(Proteobacteria) CD/3 X;I/— 71CMT 
2>MWT>2bO, AO, ME©* 'J riX FtfEJU 
«#8tE*OiSU*^tr» HuE7JffiAW$n?. 0 $ 
fc, Brf?"J#^ 8 KE«©* U =f* * U**x F&tfME* 
ffitffl^fetiSiHEstU J? K££tf 7*d-7 

[0 0 2 8] E?iJS#8{C^-riH?iJ^^tr7D-7(i, 
tt^aBtUfflSOjS y/P-7*fc:JB-r5JBBO 1 6 S r R 
N AE^JC/WrU ^X-TSC fctfT-t, ±E7D- 

tKIH^fe7*7'l'- : ?-«:fflVTPCR*ff4v\ ^{tL 

: 7;b* 'J • xx h y 7^ A>X (Alcalige 

nes denitrificans), 7;1/* 'J V— y • 7 y X 

(Alcaligenes faecalis) s 7;U* 'J i^— > • XX tf — 

(Alcaligenes sp) , i&jWY^ • 7 If 7 A (Bordetel 
la avium) , *l/fh7 • 7a>4=-tr77--f A (Bordet 
ella bronchi sept ica), jK/I/xF^ • v^v^l/^i^X 

(Bordetella parapertussis) , Xtf y 7A • #)V$y 
X (Spirillum volutans) , 77riaf-(';b7 • 
✓'X (Sphaerotilus natans), Xf I/7 • 7X7— tr> 
->X (Sutterella wadsworthensis), RZfZ-lals? • 
1^1X^1)7 (Taylorella equigenitalis) „ 

[0 0 2 9] ^WSmfo&Z 7*0-7" t LXit, (W) 
P E/Wt-^f AX^tAyT'^«%T a q M a 
n7P-7*A'»SU\ Ta qMa nXn-7tC(i, 
5' Wtc UaK— 3 ' <ffilfc^x>7 : -+-fe}g# 
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-fe*fc<fcD£)l£i:LTttlH*ftSo ±fa7*D-7#D 
NAK^XU^XLft^T'PCRtfjlCyfc, DN 
A # 'J ^ 7— tf ©Jf OX* V 5» * l/T— BiSttlC J: 9 7 

Wi^Uymci-p, ±E7"n-7 , i:/vr7>J* 

[0 0 3 0] *«»WCft*^ , n-ri:LTtt» 
SE?"J#*f 1 ~ 8 fc^-flE^to* >J rf^ » U*^ Ftf 

«fflXtt~F»Mlc3i * I/**- K*^ < ■oMIinLfcXn 

$7? -Yt-cd T m J: 0 1 ® 4 °CJ-X±iS < T 
S„ »£L<li, 75^v-<0Tm<fc9k3*j4°Cfra& 
1 OXi^Tmgi^fcoXD-Xfcteffl-fSCfctfT-t 
So TaqManrn-r4ft8«Btt 4 Xn 

-X©5' ^SGJ^O??l'*?KlC , rS£Btf$ 

3 Omer &TT-&SC U\, 

coo3i] *ro-y*fflv^T»*«iH ■ sat sbb 
(cstf-rsrv-Y -feyxfflii* i #ga>e> 1 o 4 

#g (*B§® 1 6 S r R N Amm<Di-y/VJ y?) <0 
Hk »SU<«6 9#Sfre> 1 0 4SSOHT% 7>f- 
■feX**!* 1 2 8SS*^2 5 O#S0Nk $T"£L<ti 

i 6 2#e^e>2 2 6#eoHT*sft*nsctA^t 

So ±attU5£, ^-rv-OTmtli, Xn-X<D 
■C*^6*5l 0°C{gVTmfiifC-rsC tAWt LV>o $ 

[0 0 3 2] 

[0 0 3 3] SMLi 

s^aa i kgo h y X7- kc 5 o o g <ommt 5 0 

g O^HiilE*JB-ff % 6 0 % S S <t ? K7j<£ 

U 1. 2 L/min • LTKv^7- 
F**MWHILfc. ^^©^tftt8fiSJ:t>fc» 



(7) #192 0 0 2-5 1 7 8 3 

12 

ST, COz <D^4iifitC3O^kf-^^feorc 0 1-3 
lOlf-^ttl 3WfBB*, 20g£Dlf-^{il 7B$Ra 
ft, 30g©e-*ti24B$R8&T*&o;fco ^tlT', St? 

%^mmm7fr%%wmk axr, dgge tss 

?) K«fc»)iS*rUfc. lO^I, JWTOMSatJ^flBtWK 
•^TV^CfcjtMJrtVsfc : /^/l/T. • ^X^'M (Ba 
cillus subtilis). • U^-7*;l/5X (Baci 

llus lichen! form is) „ • V— tf- h V 7-C 

10 AVT. (Bacillus thermodenitrificans) ^ rVf-fl/T* 
(Bacillus) A 1 OS, /^/l/X (Bacillus) A 1 4 
tits Rtf/^f-zPX (Bacillus) S 1 tic. /^/l/T. (Baci 
llus) A 1 Otictt, Mf;W-+f- : tf-h l J7^*V 
7. (Bacillus thermodenitrificans) • 
F+->;WJf^ + a (Bacillus caldoxylolyticu) K 
SHiftS. A^;l/7 (Bacillus) A 1 4tt& /^l>7 
•AD-^a?^ (Bacillus halodurans^A^UT. • 
It-t^aTAx (Bacillus thermocloacae) fCjfiilt& 
S, /^;l/7. (Bacillus) S 1 ticti, Kf-A/T. • 

20 7.7 7X1) #7. (Bacillus thermosphaericus)K:3ffig(& 

[0 0 3 4] ±IEB£>£<«?<D 1 6 S r R N ABE?!l©V I 
-V2tB«*»WLtei:i:5. 1EWI Hcmt><D£ 
RIUEWSttiiK^UTV^. fCT?, BEWf 1©± 
^HIRt>*Ti5iil|iJt;: fett S a»fiil«©E5>JC»^ SS 

• Vff-VT* (Bacillus subtilis) (JfflM 
S ; 8 5bp (SH?IJS^2 1) ) 
5' -AGCGGACAGATGGGAGCTT-3' (IE?iJ#^ 9 ) 
30 5' -TTATCCCAGTCTTACACGCACGTT-3' (BB?iJ#^10) 
/<^;l/X- D^-7*;l/57s (Bacillus licheniformi 

s) (iMHuift ; 6 9 bp mmm z) ) 

[0 0 3 5] 5' -CTTGCTCCCTTAGGTCAGCG-3' (I2^JS^ 1 
1) 

5* -TTATCCCAGTCTTACAGGCAGGTT-3' (ic?"J#^ 1 2) 
/^;l/7-9"-€:x>'H)7i'*yX (Bacillus thermod 
enitrif leans) I 6 3 bp (BffiW#*f 2 3) ) 

5' -AGCTTGCTCTTGTTTGGGTCA-3' (BS^JS# 1 3) 
5' -CTTGCGGGCAGGTTGC-3' (E?iJS^14) 
40 [0 0 3 6] A^;l/X (Bacillus) A 1 Ott (itHS! 
S; 6 5bp (E?iJ#^2 4) ) 

s'-cnccncTGncGGnAGCG-s' (iE^JS^l 5) 

5* -CCGGTCTTACGGGCAGC-3' (E?iJS^ 1 6 ) 

M^;l/7 (Bacillus) A14f (JgflHXfi : 6 7 bp (BE 

?|JS^2 5) ) 

S'-CCTCGCTCTCCTTTCAGTCAG-S* (E?>J#^ 1 7) 
5' -GCGAGTTATCCCGGTCTTACAG-3' (SB?'J#^ 1 8) 
;^/l/7 (Bacillus) S ltt (tgififflfi ; 1 4 7 bp (BE 
?ij#*f 2 6) ) 
50 5' -GCTTGCTTTTTATGAGGTTAGC-3' ( iE^JS^- 1 9 ) 



(8) 



200 2-51783 



13 

5' -GGTAGCAGAACCACCTTTCAACA-3' QEW##2 0) 
[0 0 3 7] ±E*B©^7-Yv— fey r-£ffll^T, 4 

=r5Saaif>^;i/^e.atij t/tyy A^nst lt p c 

R**C*-3 7t. PCR(CfcV>Tti> 9 4°CT*30fc!>&8 

^isfc, 7 2 °cr* i nmuft T*#ftis*»&ft*? 

-f*;I/*3 0Bllt)igLfc. PCR&$©i|g/&£J-XTO 

[00 38] 
[«1] 





0.3// M x 2 


dATP 


200m M 


dGTP 


200 a M 


dCTP 


200 mM 


dTTp 


200 m M 


KCI 


50nM 


Tris-HCI (pH8.3) 


lOraM 


M0CI1 


2. OroM 


Tag DNA tf'JjCS-t! 


0. 02SU/M L 




1 u L/50m l 



14 



10 



20 



[00 39] PCRfc.kO, &S£*<Z>DNAKfr*f§ 
5Ci:#T?tfCo • 'JX (Bacillus sub 

tilis)©:/^"?— fe>y ^ffi^TtitiSnfcDNAN 

(Bacillus licheniforrais) O^v-b'j h 
2fC, • t-tfi'h^-rAyX (Bacillus* 30 



thermodenitrif icans) CD7 P 7-1"7— fe-y h^fflVTti 
WSftfc DNA »T>TrO^SE?iJ^SB5iJS# 2 3 1, 
;l/7. (Bacillus) Al OiO/^-fv-by h^T 

tira^nrc dna w\K<Di&mmiz&vm^ 2 4 

(Bacillus) Al 4fa<D-/7'C?— fey r-£ffll^ 
TitHS faf: DNA Wfi-©*»E7'J*E*fiW 2 5 

(Bacillus) S ll*077^v-t7 h*ffll,> 
XmmStirc DNA Hfttt©«SiS?lJ£iE?iJ#*f 2 6 fc* 
T. fc&ftfc&Bd^©DNA»rfr*«PDNAi:U 

1 x l 0 s :atr-&//iU 2xi o 5 nt?-?&//i 
U 5X 1 0 s atf-&/> L, Rtfixio' 3tf- 
f$//iLt^5cfc^l^ fcDNAttJtfcl&SWIBLfc. 

[0 0 4 0] E?U#*f 1 C^-TE?"JOT a q M a n*l> 
=f?*U**-K7P-7' (5* *4gKlFamU#-* 
fc, 3' *ffilCTama r a^xyf-^-^gpL/cfc 
O) WLfe. 77l"7-^9 0 0/iM, f LTT 
a q M a n ~?U—-?1£ 2 00/1 M^Cf , 2 fS?&8? Lfc T 
aqMan Universal PCR Maste 
r Mix (P EA^^-i/XxAX^+^ySI) fcffil^ 
T, ^MfCOVT^SWPCR^fcC^ofCo £SWP 
CRKfcVTHu 9 5 "CI 5#Og^14i:6 0X:i#€> 
^7-r^-*g^ • ftfiKJS* 4 01M ?;MT&ofc„ ft 
ttS • ifJjESSfc LTv G e n e Am p 5 7 00 (PEM 
-r^^XrAX'»/^li) fcffl^fc. 

[0 0 4 1] fj?*T Lfc&S© 1 6 S r RN AEM©BfH- 



g*E)PCR CI*** 





Baci 1 1 us 
subt 1 1 is 


Bac i 1 1 us 
1 i chert i for- 
tnis 


Bac i 1 1 us 
thertnoden- 
itr if icans 


Baci 1 lus 
A10{* 


Baci I lus 
A14fc 


Baci 1 lus 

sm 


(13hr) 


4.02X10' 


7.70X10 1 


1.28X10' 


3. 9BX10' 


8.66x10' 


1.25x10' 


V>7)\,2 (17hr) 


1.08X10' 


5. 19X10' 


1.24X10' 


2. B9X10' 


4. 07x 10* 


3. 52X10' 


1^>^;U3 (24hr> 


1.70X10' 


B.48X10' 


1.92x10' 


7. 27X10 T 


3.68X10' 


1.19X10' 



[0042] £<D£bK. EflJS^ 1 lC7Ts?W&l<D T a 
[00 4 3] *mm2 

7vzr>*:3Lf8.ft t-?z> mmtmmn 1 k g ic 5 0 0 g co 
nswmt 5 0 go^moMHB^ d**j^6 o%tft 

MrtKSAU 1. 2 L/min • DM©^ttt*IMLT 

swwfflaufc. K^ss{i5 0^ctc«^fc„ ^wffian 50 



2 4«fIBB» 7 28fWB* Rt/9 6f$PiBcD3£ 
8BWjME*3Ey ^**acttft (DGGE)KJ:?>»WrL 

(Alcal i genes ) S6fe tftlTh? (Bordetella) S 
9«o 

[0 0 4 4] ±teSO^&>«?(7) 1 6 S r R N AE?'JOV 1 
-V 2ffi®*MffiLrct£Z, E?iJS#8{C^-rt©t 



(9) 



2002-51783 
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7;l/*'J^-y (Alcaligenes)S 6tt 1 4 

2 bp 0E«#*2 7) ) 

5' -AGCGCGAGGTAACCTTGCT-3' (E?iJf£*f 2 9) 

5' -TGCGATCCCCCCCTTT-3' (E?iJS*f3 0) 

BordetellaS 9tt (JffflBft ; 1 3 5bp (E5U#32 

8) ) 

5* -TTCCGCCTGGCGGC-3' (E?'J#*f3 1) 
5" -AGAGGTCCCGAAGGATCCC-3' (E?U## 3 2 ) 
[0 0 4 5] JJKIO^T-ty r-SrfflV^T, * 

RfcfcCfcofc. PCRKfeTOt 941CT'30#^ 

HS^lSfc, 7 2 TCP 1 #flatt1-«#K£Sfr&& 



16 



5tM*;l/fc3 0|llSiDSILfe 

[00 4 6] PCRWO, #B6*fl!)DNA»ffr*» 
fctfT'tfc,, 7;I/*'J^-y (A 1 c a I i g e n 
e s) S elScO^-Tv— fey h*fflV*T*B»£ftfcD 20 
N A Wjft<Dt&MW&lzm?m^ 2 7 1C, #;l/r r- 7 ( B 
ordetel la) S 9^©7°5l'V— t y 

rmmttifz d n a vft-a&aEE9y£e9j*3 2 8 ess * 

ggWPCRl=«taBB(P 



*T. »&ftfc£«a*©DNAttK-*WPDNAi:U 
1x1 o 5 3t>-R/>U 2xi 0 s 3tf-ft/> 
U 5xio s ne-R/jt U &tf 1 x 1 o'aif- 
ft/> L££S«fc31c, SDNABrM-^f&SJiSSLfco 
[0 0 4 7] E?>J##8fc5VtE5>J<DT a qMa n*'J 
=r?^U*f-F^n-r (5' ^ffifCFambtf-* 
5\ 3' *4SCT ama r a ^xy^-^-^jigpt/'ct 

a qMa n7°D-^2 0 0 nMttS, ZfeftfRLfcT 
10 aqMan Universal PCR Maste 
r M i x (PE^W^i/Xf AX^+/^S) 
T> *HCOVTS««PCRi&*C4r5teo ^»WP 
CRK*^TB % 951C1 5%P<Dm%fet6 0°Clft<D 
V-ijg£ W*SaS* 4 01M*;Ht&^ fc. & 
m-»J^SJC«, Gene Amp 5700 (PE/W 

[0048] mvri>rc&m<D l 6 S r RNAE5)J©»TJt 

ft* 7 T*ffl5 C t T\ &$m$<D&W<D®*##>fc. & 
3t75Lfe®ft{±, ty^/H 0 Ong^tC^SfitTS 

So 

[83] 





Alcal iganes S6& 


Bordetella S9# 


*>:7;H (24hr) 


3.52X 10 1 


8.04x10* 


tJ->^;P2 C7Zhr) 


1.80X 10« 


2.Z4X10' 


tt>^;U3 (96hr) 


1.73X 10' 


2. 05X10 1 



[0 0 4 9] EWf 8(C;jVfE?!l®Ta 

q M a n 7 n-rfcfljV^ C t T\ «W£ffiXftjt!l9fl 

[0 0 5 0] 

BWI©J*S] *S%Wfi. *8§®<D 1 6 S r RN A* 
3-Ff«DNA0-fev;*«!ia»&R*.T\ 104#@fr 
?> 1 2 6§!<DIffi?iJ (5' -GGCGGACGGGTGAGTAATGTCTG-3' ) 
(Cffiar^SlEifflBO 1 6 S r RNA^n-KfSDN 
AE*UXtt*©ffittflME9J*£€r:d- 'J rf7 * u*?- Kfc 

i: *ffl <^T P C R *fi*v\ ZLrmt Lfc 



40 
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<110> Denso Co., Ltd. 

<120> A method for identifying and quantitatively determing eubacteria 
<130> ND 1004228 
<160> 32 
<210> 1 



(10) #112 0 0 2-5 1783 

17 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

cacgtgttac tcacccgtcc gcc 23 
<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

tacgtgttac tcacccgtcc gcc 23 
<210> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

caagcattac tcacccgtcc gcc 23 
<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

cacgtgttac tcacccgttc gcc 23 
<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

tacgcgttac tcamccgtyc grc 23 
<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

asryrttact cacccgtccg ccrct . 25 
<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

acgygttact cacccgtcyg ccrct 25 
<210> 8 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

atrywttact cacccgttcg ccact 25 
<210> 9 
<211> 19 
<212> DNA 



(11) Ml 2 0 0 2-5 1 7 8 3 

19 20 
<213> Artificial Sequence 
<400> 9 

agcggacaga tgggagctt 19 
<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

ttatcccagt cttacaggca ggtt 24 
<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

cttgctccct taggtcagcg 20 
<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

ttatcccagt cttacaggca ggtt 24 
<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

agcttgctct tgtttgggtc a 21 
<210> 14 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

cttgcgggca ggttgc 16 
<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

cttgcttctg ttcggttagc g 21 
<210> 16 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

ccggtcttac gggcagg 17 
<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 17 



02) WH2 0 0 2-5 1 7 8 3 

21 22 
gctcgctctc ctttcagtca g 21 
<210> 18 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

gcgagttatc ccggtcttac ag 22 
<210> 19 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 19 

gcttgctttt tatgaggtta gc 22 
<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<400> 20 

ggtagcagaa ccacctttca aca 23 
<210> 21 
<211> 85 
<212> DNA 

<213> Bacillus subtil is 
<400> 21 

agcggacaga tgggagcttg ctccctgatg ttagcggcgg acgggtgagt aacacgtggg 60 
taacctgcct gtaagactgg gataa 85 
<210> 22 
<211> 69 
<212> DNA 

<213> Bacillus licheniformis 
<400> 22 

cttgctccct taggtcagcg gcggacgggt gagtaacacg tgggtaacct gcctgtaaga 60 
ctgggataa " 69 

<210> 23 
<211> 63 
<212> DNA 

<213> Bacillus thermodenitrif icans 
<400> 23 

agcttgctct tgtttgggtc agcggcggac gggtgagtaa cacgtgggca acctgcccgc 60 

aa g " 63 

<210> 24 
<211> 65 
<212> DNA 

<213> Bacillus A10 
<400> 24 

cttgcttctg ttcggttagc ggcggacggg tgagtaacac gtgggtaacc tgcccgtaag 60 
accgg 65 
<210> 25 
<211> 77 
<212> DNA 



(13) WM2 0 0 2-5 1 7 8 3 

23 24 
<213> Bacillus A14 
<400> 25 

gctcgctctc ctttcagtca gcggcggacg ggtgagtaac acgtgggtaa cctgcctgta 60 

agaccgg 67 

<210> 26 

<211> 147 

<212> DNA 

<213> Bacillus SI 

<400> 26 

gcttgctttt tatgaggtta gcggcggacg ggtgagtaac acgtgggtaa cctgccctat 60 
agaccgggat aactcgcgga aacgcgtgct aataccggat aacacagcgg agcgcatgct 120 
ccggtgttga aaggtggttc tgctacc 147 
<210> 27 
<211> 142 
<212> DNA 

<213> Alcaligenes S6 
<400> 27 

agcgcgaggt aagcttgctt accttggcgg cgagtggcga acgggtgagt aatgtatcgg 60 
aacgtgccca gtagcggggg ataactactc gaaagagtgg ctaataccgc atacgcccta 120 

cggggg aaa g gggggg atc g ca 147 
<210> 28 
<211> 135 
<212> DNA 

<213> Bordetella S9 
<400> 28 

ttcggcctgg cggcgagtgg cgaacgggtg agtaatgcat cggaacgtgc ccagtagtgg 60 
gggataacca cgcgaaagcg tggctaatac cgcatacgcc cttaggggga aaggggggga 120 
tccttcggga cctct 135 
<210> 29 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 29 

agcgcgaggt aagcttgct 19 
<210> 30 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<400> 30 

tgcgatcccc cccttt 16 
<210> 31 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<400> 31 

ttcggcctgg cggc 14 
<210> 32 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



25 

<400> 32 

agaggtcccg aaggatccc 



(14) 



WH2 0 0 2-5 17 83 
26 



19 



(51)Int.Cl. 7 

G 0 1 N 33/569 
33/58 



KS9E9 



F I 

G 0 1 N 33/58 
C 1 2 N 15/00 



A 

Z N A A 



F£-A(##) 2G045 AA28 AA35 CB21 DA12 DA13 



DA14 FB01 FB02 FB07 FB12 
GC15 

2G054 AA07 AB02 AB05 BB08 CA20 
CA22 CE02 EA03 GA04 GB02 
4B024 AA11 AA13 CA09 HAH 
4B063 QA01 QA18 QQ06 QQ50 QR08 
QR32 QR42 QR55 QR62 QS25 
QS34 QX02 



